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ffifflT?#««**©aSlfclWlfi*S»*i:VO^j*3&«**. £ £> ^^^%<Di^^ 

— DNAOMtfe^ta, DNA:7n-:/ftj&*«fc<fl§H5ttTV><5. £ © 

^0DNAi$tiLTVi5„ U^liC^Ttt, Ml:Mlgia$#At5 
Sfc,.^iJi©iAI:<J;oTDNA©r:$if^i^Tb, Jt-g 
f*5!^tty7XYf^ ^yi/'f/U^ (PDP) ^t'0 3J|feO5g7t 

< it Mfz&m^&m&tfi&m t £ \z 3 ^ &i*at& $ nx v> 

5. 0!l*-fc£* i^^ 1 ^^ 5 ~ 2 0 u mT-J£^[S3S#t i o 0 ~ 8 0 0 m 2 / g <D zs U * 

fflfcitK 2 #J|g) , Jt^IS^l 0 OmVgKTT, 7J^ + v^>7 >&Mfcftm 
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5fiftfc*fc ; P©SB*JB*r*a*l. 4 3 5KlO->UiJl|-eMlfc!)© (tttfXtt 

1* •& t> ©T? & D , £3fc#©J&ifr*«ttl»3&«fc £©&#*!«£ bfcP D P&£© 
bT*iJJS£n&%>©T&£<, ^©.fc^^m^^^, ft^ffftK^ti^©* 
S$TMIT*0, ft«tt3&S©^«©H*©*»*Stt^»T< > SfcSfSS 
IIDNA^^ >/1^SI& £&ffl#Stt*;fc*E*tt©*fcaS©#&rt*4>fcV»©T, 
Mffl©&ft&^ £ bT«»3fcV> *>©T&ofco 

*«©56KteBB^-ra3fefTfiE*S:itti:LTtt^:©t>©38«* iWILT* 

1 . #18 2 0 0 3 - 2 1 3 2 5 4f 
2 . ftffl 2003-201473^ 

3 . #18 2 0 0 3 - 1 5 5 4 7 8^ 

4 . #|H3 2 0 0 2 - 1 8 0 0 4 1^ 

5 . 2 0 0 2 - 6 9 4 4 2^ 

6 . ftffl 2 0 0 1 - 5 5 5 6 7^ 

7 . 09-227861-9 

8 . #H 2001-1833789 

9 . 09-5050619 
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*1HI4, *»U3<!)BPTA-Tb«#**05'tJ*tt?©t*7^ h;i/^^ 
3 2 0 n m 

I2HHI, *»5!OBPTA-Tbl|#ftt05'>J*tt : iP (I2 0©*ffl) , R 
B P TA-T b«#©»tt©*ttp H««« + fc*W-*«:3te9lftfc^^.*««* 

M ^fc MJH £ jfcf & © *C & %> o 

£3Btt* *5§iOBTTA-E u 5/ U Affc^OfliSfc;*'** 

•TBITf**. *Mfc* + ©5"J j&lfcTp©**- 0 . lmg/ml, S&®&S = 

3 4 0 n m 

I4 1lt *fl W © S/ U * Ik^TTilBlflS * tlfc D N A © I* W»*«3fe* J6T?# 6 
$5 $%iCDBTTA-Eu^#:§ttf>"J*|if OtSii^Itt? 

M»*m>feaiJtTf#6ti*:S3ttii*ft*-rH-e**. 

»ft*nfcDNA©i^m^#m3t»«T?#6nfcm3t!fiflE**-riaT**. 

mftrnfcDNA©^w»#»jea«T?#6nfcat3te3fiflp*w-riaTr**. 
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mmmizz/v ^m^(D^mm\zm^im\z^mv. R-o&wfimmmiz^v #^6>& 

S#|El/TV^t)01?*5. d CD * , *^HJCD^±mm7te^fr-^W^U*!^ : ? 

n&m mnm\z^^ti^^f^K>^±mikytmw^^m.^\z^\^x^is.^^^ 
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U ^!S^©F^^X«^®/^£©^^*©Vi^^^«3f^#SEUT ! b=l;Vi^, 

m^*#:3&««3fc«i#fc vt<d mm %®.?<Dftm-v&%z. t-m 

&£©~>u ##^£^±3im^gs#©#a:Tx?, i?j^/3 

JUn**s*JUhi'V ir- hfc£©$"J;&#ttftln*.T, jMifc&Sft £ (c «fc 0 ¥Ub 

3*5. c© t fc5(cLT#e»ns?L'fbM^ i itts. tit, iijUibr, Ml* 
i^bx, x7;P5?a>i^s*x«at«5ut*«x*ir*. 

©s^u ##»©*»£&*%>©#«#* uv*. i ttfc*w-*7lc#iifttt©*«i»i»© 
*ML ^uv-.jk y -^&£©jeK»fli7;p3-;p& 2© l @x« 2 m&L 

>X, ^ijv^o. (Brij.) &£©#-T * >tt#®igi43J#$? * bV>. 

7jc^^fntt©w^^^s.r/^M^tt^>j©s^?Sfc7K^*n^T, ?wtL, 

ffilSflS^UAWil/Xtt. fll!SS©#fiETfcX^^^a 0 v"JAS 
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- ha*** bv^>u xumii vxmtf sns. y h77;i/n^^^ h v'U h 
<D7 )un^^mtvx\tmmm. 1 ~ 8 , u < tt^gc 1 ~ 5 mmvfrfcftjuz 

;H- v'U dr- K t- h ? * b*i'*)Vhi'V *r— V U E iflmvf s n-s . 

ft 5a <d m&m & m-s v ,z\ n & mw^m tttia a \z «t o ?ut;-r ^ © a*» * u v> „ 
i^-t ii i ii m*®«\zmm?z>j}mj)m&v\,*o z.<o?5 

&2>%<DX&tl\Z&\zMm\ZtS.^&, ft±m&yt$£tet$:7£\Z$iWT'ZZ> %<DH)m 
liS^iltH. (1) ~ (6) 
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R 




(6) 




(5£ (1) ~ (6) n« 1 ~4<zm$t£^L, R«g|^S^#bTfe«fcViT U 
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(2) , (4) ~5£ (6) Mlt^T'J-Mtl/Tft lfiX(J2i 

H7xrji/S, tru> 5 ;i/S> ^s^\/u;i'S&H^w ? &n&. cm 

©#fe^Xteltmt>i©4£i&7;U3*->^ i&iit, :7y§H, M&f©Any>, 7K 
7s;s, ^i/tf+S';^ >iift £*«astf sns. (3) 

IB&^N, N , N 1 , N 1 - [2, 6-t*X (3' -75;^f^-l" - tf ^ »J 
- 4- 7i=*i;U?>] T-h^^^l^m ( N , N , N 1 , N 1 
-[2, 6-bis (3* -aminomethyl-l' -pyrazolyl)-4-phenyl pyridine] tetrakis (acet ic 
acid) ) (MI3— fl£5£ (2) ©gffc^ R Oft 7 x ~;i/g© <D B &>T. B P T Aii§ 
"T. ) fc*» S&S^l/fc?^ (^T, B P TA-T b 3 + <hB&-T. ) *J 

3§tfe>n> bpta, R^n0N-hb , p+^iuei'f5H ; e;ixf^ (nh 

S-BPTAtUt) ©-&/£«, *3e91*S©*fcbfc#«s (J. Yuan, G. Wang, K. 
Majima, K. Matsumoto, Anal. Chem., 2001, 73, 1869) \zm U Tff "5 Z. t tf*Tr # -5 . 
B P T A-T b ^©^^^^^^JC^-ro 
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b p t a - t b 3+ *^-wrs*^Bj©^u *efot^4itts, ->uASf0» 

&m<DMBli!fi 0 . 1 mg/m 1 TrSbjg&fia* 3 2 0 nm-vm^fcl&gk&m 1 BllCiS 

-r. & i Botittttt&s (nm) *^b, iEti&«^^3i^^^-r. 

W©S/U #tfc^te, lAlfcB P T A-T b 3 + ta«|sI^©m^X^^ MUfej^T 

t^^llOi/'J^&f ^1 5mMhn-llIii (pH7. 4), 1 5mM 
hUX-MSOmMlftth'J^Aift (pH7. 4), 1XSSC, 1XP 
BS, 1XTE, 10 0 mMMSfi ( p H 9 . 0) SfC^iCpHOiffii^ 

i. omg/ 1 ©a-»ift*-**i-enflittb, in6©MS©^^*i 

tt**je2Blfc:5*f. B2 BIKfAtt£%lftft£3cL. iiOfeiliBPTA-Tb 

3 *mm<Dm^^^v, ^ws^fgiE©^ #s^©m^£^-r. & e^ow??? 

\Zs&Wfre>+ (i) 15mMhUX-MISi(pH7. 4) (H^D), (ii) 
lSmMhUX-l^SOmMlftth'JfAiW (pH7. 4) (Pyhti 
^tl-SK-egP^) , (iii) lXSSClti (l^Kfi) , (iv) lXPBSff 
i£ (ftT&m) . (v) 1XTEIW ( P H8. 0) CPVm^W.&) » (vi) 1 

oomMitifi ( P H9. o) (^stunni) £^-n^n^-r. aa 

i^g= 3 2 0 nm, iBl5£i£:B = 5 4 5 nm, jiMBf (Delay time) =0.5 m#, 
F#I$M (Window time) = 1 . 4m#, if-f 9 JUftWl (Cycling time) = 2 . 
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0 m#T-&o 7t„ 

COM, B P T A-T b 3 + ?g$t 2 miZtlM) X'\t. #C1XPBS, IX 

TE, lOOmM^tlffS (pH9. 0) * 1? M.Wi?3:ffi4>1!)mm 2 tl 




HoX ^(^H HoX 



0 2 H 



BTTA 



-emzn&mmjZ (2) 0RS^t*7in;nti&s, 2, 2' , 2' • . 2* • 

' - [4* -l£:7x = ;U-2, 2* :6' , 2* * — trUS>>-6, 6' * 
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n&tsn&fkytmft&yt (&>t. btta-e u 3+ tmt> ) a^fsns. 

mwL<Dmmw o . im g /m 1 -em&m-&tf3 4 0 nmx-m^rc^^^m 3 mt^ 
f. i3@oi«Mfi (nm) i^w«m^^s<£^-r. 

^tus^ffflUTi^sn^iji («<SS6^) £ is c t «b nriigT& 

^.ctfeT^^o c ©£ -5 <hbT«, ->7;s, 7;^;P75ys, y;u 

late, ^m^n-^^a:©#Me*)^-&^^r^^^^@^#tf sn^o 

M^tf, IH^D-ytlT, 10~50IS, 10~30iS> XH10~25 
v Kfc#M#Ht-f l—>a >Tf#, r*it:ft 0 fcDNA/ 

DNA, RNA/RNA, PNA/PNA, DNA/RNA, DNA/PNA, P 
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NA/RNA*#»Wfc*g*T*C£**RTtBfcfcS. WAS, ttfflDNAtyo 
-^DNA^A-f^'J ^X$t, #fgHJ©->y #&^XK*-f U — *-ifi 

So 
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CKD-f l/-^-#^P£, inlt LTv'7/'S^l^T» BPTA-T 

ViT-r £ n^-T ^-^1/- h^y^ >^ £ LTffl^fc. fel^l4@l:*t. 814 

*iO2*tty7>^0M$/Tt. ^4@©Ittttf^3lg (a. u. ) 
£^-r o iS!)5£&#«I!)jgi£:g = 3 2 0 nm, $d5£ifcft= 5 4 5 nm, SIMBS^ (Delay 
time) =0. 5m s» #-f>F£R#K (Window time) =1. 4ms, V^f 2 )V9$m 
(Cycling time) =2. Oms^ibtjfc. 

&w<d isv * ®.^(d nam izmmv tern sm^^f y^-ts u-^-^^mx^tix 
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x&£t-#-£;iv*x, stwa^sajt-rs eta*-??**. c©£3;kM^& 
sg^t*©a«j^^a!i^ffl©«*r*-&fe-&TS«j^^aa^^<D^>y htts^ ta*x 

&m2 003 -316006 WMW CtB* S ftfc ft^ £ , ^ilfCt^ 
XI&D&tfo 
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mmm 1 

N , N, N ' N' - {2, 6-k*X (3' - 7 5 7 * )V - 1 ' -fcf^/U^) 
-4-7i-JHf'J^>} (BPTAtUt, ) T-;Hf^A«#*-&tT^U 

p^\^rit> 7 . 5ml, n ~^^rJ—)V 1 . 8ml, (T r i 

tonX-100) 3. 5 4mlSil&L > ' dtU'-f ^" >3£J&tK 3 4 0 At 1 

intlf h ^X^;P^-;i/ h~>U-ir — h 5 

0 ix 1 £inx., Iltbfc, BPTA2. Omg, ttftr^lf^A^ftft 1 . 5 
mg£^ ^->^^tK2 8 0 jti 1 , 7>t-7*6 0/i ltMbfc. ^tl*S>^D 
^\^U-> 7 . 5ml, n - s\*r*)r / — )V 1 . 8ml, (T r i t o n X 
- 1 0 0) 3. 5 4m 1 <DM&mmztoZ-m^tiLM%t H?Jk> a 

1 i^tbfco iiti i swi&)5^iTi/, s fc^M-r 2 o mm 

^J£0tJ2 

2, 2',2' , ,2'''-[4* -b'7i^-2, 2* : 6' , 2' ' - 
*-lfl)$?>-6. 6' ' -SM/P] b:X (*^l/>-MJP) Elm (BTT 

>^ n/\*+f-> 7 . 5ml, n -^^-VS—fr 1 . 8ml, #M*gteSH (B r i 
j - 9 7) 1. 3 4 g£jg£-L, Zltlfc-frt^g!* 1 . 3 6m 1 ^jD^iEf M 
»l/I7^5/g >£7£fifc£i*;fc. £ tl£5=- h 7 3L?-)V*)l> V ^ U ^r— h 1 0 0 /t 1 
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I^tbfeo BTTA 1 2rag, iftfl:^;Ptf «^ 8 . 0mg£< 

^■>^M7K1. 2 4ml, 2 M*«ft t h U D A*»* 1 2 0 u 1 fc*#lfc. Z. 
tl&zs? n>\^-tf- > 7 . 5mU n - 1 . 8mK #®«MJ (Br 

ij- 9 7) 1. 3 4 g©fi-&*iSfcJPiLje*«tjiaJ»Lx^;i^^3 >£^fifc£-fer, 

i itti/fe. unci i^^itl, ^(D'&muT: 2 ommm& 

£ffi0f 3 

mmm 1 •c»6n&'>u 1 5 mM h ux-tti®i (p h 7 . 4) , 

1 5mMhU^-M50mMlftthU^Ai» (pH7. 4), 1XSSC 
Mm®.. lXPBSMI, 1 XTEifS (pH8. 0), 1 0 OmMMit 

m (pH9. o) fc^s^L, i. omg/ i -tn-enwaibfc. 

*NR*§t£: bT,BPTA-Tb 3 + £l 5 mM h >J X —%kW.Wk&ffi. ( p H 7.4), 
1 5mMbiJX-iH5 OmMlfttbU^AiiS (pH7. 4), 1XSSC 
lXPBSitI> 1 XTElft (pH8. 0) , 10 OmMMIft 

(pH9. o) \zi o-*utfzz> &o\zmmv, cne.o^^^v-r^n^-r^ — 
*W3tKffivifci^iw^«pac^*3£««ttAR vo-s x 142 o mmftm&yt 

m^mm (wallac %-M) T?* 0 , M3:#«S&jg&:5 = 3 2 0 nm, iU£&g = 5 
45nm, Sg®B#F*g (Delay time) = 0. 5mf, > K Pf Fel (Window time) 
= 1. 4m#, D-^^Jimm (Cycling time) =2. 0m#l?^ofc. 

^©g§JH£^L, ;&M«#fi91©^y ^^©^Sr^T. MfiS^IfC^^TK, m 
ClXPBSift, lXTElfti, lOOmMmii (pH9. 1 ) *T 
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nMMi&zS2i?%5nrz^v xm^z-c *>&m*\zftmv. o. im g /m 
niseis v'ij*efiiA0i/7;soiA 

1 35.1X2 Tr#Sn^:v"J ftm.^* 2 MgH?^- h U ^A7k}M9 . 0 m 1 \Z 
MJt, Ctll:M^7>l. 0gO7th-f'JWl0. 5ml*Jn*., ^ 

Hl^J 5 T?#e»nfc>'T7'fbbfc:v'U P B S mmWi 1 m 1 \zft®. b, £ 

tlfCl OM'f >^ — % V — $ >— ( N , NT -If* (3- {2- [2- (3-757 
^n#^'>) xh^>] ih + v'} ynlf;i/) - l , 4, 5, 8-fh7*M^ 

->v^ 5 V> V 'J ^;i/^-D@f^^) OPBSitl OmUJll^, 

1 5^F^^»bfc. ^-<D^, m>bftM\Z£?) fcfoWi&V&£;ls. 0. lM^Uv->P 
BS|«1. Oml&jp^., 3SSLTlWPM*«iLfc. jSii>0*te:«t Dli^ft^Kb 
PBSttt*Tf2@f^ft»L ( , i£2*&©m^£#fc. 

Hi6S^J7 #fg9f KISS ->U ^tfc^Sr/B^fcDNA©^ 

( i ) DNA©@Jt<ft : -3js:^DNA (salmon testes) &ffifemmffiWi (2 OmM 
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h'JX-Iiifft, 15 0mM IftY^J'')^, 15 0mM mtj~ h U O 
A) 1 m g / m 1 ODNA^^^iSiSL'ifc, V< ^ □ ^-f ^ — :/ U — h 

T-Isl^#bfem, m%.*mn\Z-t2>fclb\ZTJ VMM ( 2 5 4 nm, 1600mJ 
/cm 2 ) £frofco 

(i i) •7<^D^-f^-7 p U- h0^ny^>^:/n y*r>?mW. (10 0m 
M h U X-Mm.mWWi (p H 7 . 8 ) , 10 OmM Mitj- h U ^A, 2 X^jfoiH 
(BSA) , 1 %7 v'-fb^- h U # A) ^n^-r^-^l/-hO# 

#x;nc i o om i -TojjnA, *3teT£i&*e 1 p#wbv>&8L o. oixsscg 

(i i i) DNA(OffM : **«4T#6nfcf ;Hffi«#**tf'>iJ Attfl 

m g & i x s s c^»^ 6 0 0 di fc^m$-&> ^n^^-r^p^-r^-^^— h 
©#C7x;i/fc loo^i -f ojn*., DtT^IT' 2 ftiWBVifcft, l x s s CMW 

#W£fcm>&ii#ro##£3fciM£*«ttAR vo- s x 142 ontn&mnyt 

MfemW (wallac &SH) Tab 0, jg&:K= 3 2 0 nm, ?ftl^^fi= 5 

4 5nnu 5iMB#P^ (Delay time) =0. 5ms, # -T > K RSJ (Window time) 
= 1. 4ms, it-r^;i/^F^ (Cycling time) = 2. OmsTf&ofc. 

Bff8 0nmTJ&ofc, ft S nfcPI# £Sg 5 0 b fc. 
^JS«SJ9 ->U *J^^^M^©-f >^-^7 l/-^-CDSA ( 2) 

m-m-m 5 Tusnfci/yyftt&i/u 0 . lMmtism 1 

l, Cnfc2 0 OmM'f ( N — (3- {2- [2- (3-75; 

^otj?^^) if^->] + ynfcf^) - n ' - (n, N-^^f^ya; 
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mmm ©o. iMMit»2 somi ^m^. tfiti s^ml^o 

H«!ilO #SgHJfc:^§~>y *fii 5 *ffi^f;DNA0ll (1) 

( i ) D N A © EH a£ 4 1 : =*iDNA (salmon testes) (2 OmM 

h'JX-^^^®|g, 15 OmM m.ifr?tf* *sO A, 1 5 0 mM iftth'Jf 
A) IzmmV. 2 5 0 H g/m 1 ODNAgl^illfc. V-f#n^-f^-:/l/ 
- FO&fiJHCDNAlS?; lOOiil f OttA, mMX* — BfcS V> fc. Qjgfflfll 
ElifeifrUfcft, HJt**£fc*r*;fc«>fcUVJilti' ( 2 5 4 nm> 1600 
mJ/cm 2 ) £frofc. -*iDNA(t ±>£<£> — N A £ H^JB ^tf^fC 

m vi t-*^ d n a i mm © m &n m ^ v tt . 

(i i) v-r^n^-r^ — y W — F©^ny^>^:^n^> (10 0m 
Mh'JX-IIIit (pH7. 8), 10 OmM ^^hU^A, 2 %^jfiL?» 

(bsa) , i xr-jiti- h u ^t-t * n^-r & — zrv— v<d&o 
x;Pte i o o /* i -roiniA, at3teT*fiTi W?w«v>fc«, o. oixsscis 

( i i i ) yMUSttJ-^DNAfc^VJTtt, y + >^0if^(Di, 0. 
IN NaOH, 0. 1M N a C 1 gi^#^iJHl 1 0 0m 1 f 9i)D^, ^*§L 

t 2 o ftmi&wisrz'&. 4m\z^m^rc ixss c««»et? 3 mvt&hrc. 

( i v) DN A©fiii& : £Jfi0g 6 T?# 6 nfc^lf A«#*-&ty 5/ U jfrtt^ 1 m 

giixss Cig©?&6 oomi tc^m^-e-, ^n^7<^n^-f^-^t/-h© 
& s x i o om i -r^inx.> si^TafflTs^maivifca, ixss cjs®^ 

*«J^iCffl tifclBf n^«f 3tiSgttt A R V O - S X 14 2 ottwftm&yt 

mfemm (waiiac &§a) -e* o , sn^^#tti&@^s= 320 nm, ^^?ss= 5 

4 5nm, jIMNfK (Delay time) =0. 5ms, # > K # P# M (Window time) 
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= 1. 4ms, ^;i/Bf F£ (Cycling time) =2. OmsT&ofc. 

± © m ^ t? # s n & & ^ & s & m & m \z ^ v rc . 



^JS^Ill #8Sltefi&*5'U;fr& : ?*fflV»fcDNA©*» (2) 

# snfcgtst 3tst^7 >^ t ltd n Atfiif&Lfe^®<£t<D§kytmm%m 701: 

ZK b /to 

•*JiWl2 ^BJK^&^'J ^7i^^$^ VifeDNAOD^a (3) 

( i ) DNAcDgJtft; : Z^iDNA (M13mpl8 RF DNA, # ft 7 A 
-ftHi^tt) Xli-*|DNA (M13mpl8 Single Strand DNA, ^i/ 
5;Ht»5t*t) $Q£fflSlitt (2 0mM h >J 7. -&MMffiWL. 150mM 
mk-?*f* 15 0mM t&ft;^- h U ^A) Ki#$5b, 1 0/ig/ml©D 

NA*tt*W«Lfc. V^^n^^^-yi/-ho#9i;H;DNAM$l 0 0 
M 1 foil]*., 3 7«T? — «6»V>fc. HJtJB««*T — ®»ct*b;fc«, @^<£r5t* 
IC-r-SfefelCUV^M (2 5 4 nm, 1 6 0 0mJ/cm 2 ) £fro&. 

(i i) D N A«l : 9 T# Stlfcn.^ n fc! £ A«#*-&tT^ U ^s&T 1 
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